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Abstract—Given the current requirements for teaching internship, the issue 
of improving bachelor's preparation for math teachers may be considered rele-
vant. Thus, the purpose of this research is to analyze the process of preparing 
bachelors majoring in math teaching within the system of higher education in 
the Republic of Kazakhstan. The existence of various programs and special 
courses on math teaching points to a high significance of specialist training for 
the current education system in Kazakhstan. Various advanced courses on math 
teaching were mainly aimed at improving the students’ results in final assess-
ment in mathematics, as well as at developing their skills through teaching in-
ternships. A comparison we were made between modern teaching internship 
and the relevant experience in the 20th century. The students of Karaganda E.A. 
Buketov State University were offered to answer the questionnaire – the science 
and math test. Their answers were used as a basis for our analysis and conclu-
sions. The share of students who have successfully completed educational pro-
grams in science and mathematics was 80%. The materials of this article can 
serve as a basis for further researches on the elaboration of industrial and teach-
ing internship programs for various fields of bachelor’s preparation. 

Keywords—Teaching Internship Innovative Teacher, Methodology improve-
ment, Master Class, New Technology, mathematics Education 

1 Introduction 

Mathematics, which we learn, encourages using it in everyday life. What is the 
teacher’s role? What must the teacher do to maximize the students’ learning experi-
ence? Learning through problem solving has long become a popular slogan, and a 
great deal was invented and understood in this regard [1]. Today, however, one also 
hears about new kinds of problems, about a new system of organizing them—
appropriately, these are subjects of ongoing discussion in both countries. Technologi-
cal discoveries have the greatest impact on math education, inasmuch as they have 
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changed our understanding of the goals and the content of math education. The Na-
tional Mathematics Advisory Panel reported that mathematics is the invisible culture 
of our age. This is especially evident in our technology-rich society. The article con-
siders the role of teaching internship in math teacher education [2]. To be effective, 
math teachers need to possess a sound knowledge of the subject, a good 
understanding of how to teach it and the flexibility to adapt their methods to the needs 
of all students. In addition to the concern over ageing math teachers and an unequal 
gender imbalance in some countries, a great challenge is to improve the competences 
of math teachers [3]. In most European countries, central guidelines for initial teacher 
education programmes cover a wide range of areas of mathematical knowledge and 
teaching skills. This is echoed by the findings of the Eurydice pilot survey of initial 
teacher education programmes (SITEP).  

The standards for math teaching and related competencies are a subject of intensive 
discussions [4]. In Russia, an important development is the nationwide 
implementation of the Unified State Examination (USE) in mathematics (and other 
subjects). The USE has two functions: first, to control and unify the high school 
diploma examinations and, second, to serve as the main criterion for entering 
university (thus replacing the entrance exams organized by the universities themselves 
in previous years) [5]. This year the selection of math problems at the USE was 
generally regarded as very appropriate, nevertheless, there is a strong feeling in the 
mathematics education community that the USE should be replaced by two separate 
examinations, each performing one of the two functions mentioned above. 

However, both SITEP results and official regulations and recommendations 
indicate that teaching mathematics to a diverse range of students and in a gender-
sensitive way are competencies that need to be strengthened in future programmes [6]. 
Primary teachers are the generalist teachers, but given the importance given to 
mathematics, there are moves to introduce more mathematically advanced specialists. 
In Austria, there are recent innovations in teacher education that imply the 
establishment of education infrastructure that would support teachers both at the pre-
service and in-service level [7]. For example, a number of regional networks for 
teacher collaboration, six national and eighteen regional subject-didactics centres have 
been established (IMST project). In Germany, a German Centre for Continuous 
Professional Development (DZLM) for mathematics teachers was established as an 
equivalent of the successful National Centre of Excellence of Teaching Mathematics 
(NCETM) in England [8]. The changes that are currently taking place within the edu-
cation system of the Republic of Kazakhstan will ensure the continuity of the educa-
tion program. In its turn, this will favour the development of a fully established high-
quality personality that is able to perform at a high level with the most benefit, and 
thus the development of national intellectual potential.  

New education standards imply active individual work that allows mastering both 
field-specific knowledge and those kinds of activity that characterize their future pro-
fession. Students may be stimulated to individual work via different methods applied 
in organise lectures and practical lessons. The use of such methods makes lectures 
more review-like in their character, while practical classes acquire the features of a 
seminar [9-11].  
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The education system must serve as the main source of developing intellectual and 
value-related potential of society. It is evident that the teacher occupies the key posi-
tion within this system. His professional background and personal qualities exert the 
most important influence upon training future specialists [11]. Nowadays, teacher is 
not simply a person who provides students with new information, but who is able to 
engage them into an active process of acquiring knowledge, learning the actions they 
will need in their work, to develop their creative activity [12-14].  

This is especially important in teaching mathematics since it is fundamental sci-
ence. Its methods are actively applied in numerous natural science disciplines, such as 
physics, chemistry and even biology [15, 16].  

Teaching internship as part of specialist training is one of the main forms of their 
professional development that allows synthesizing theoretical knowledge and practi-
cal experience [17]. Thus, the purpose of the article is to consider the role of teaching 
internship in specialist preparation.  

2 Methods 

The analysis of pedagogical and national education projects allows obtaining ob-
jective data on organizing the teaching process in national educational institutions. 
The legal documents on teaching internship that are approved by the Ministry of Edu-
cation and Science of the Republic of Kazakhstan were analyzed. Besides, a compari-
son was made between modern teaching internship and the relevant experience in the 
20th century. Students of the E.A. Buketov Karaganda State University were offered to 
answer the questionnaire. Their answers were used as a basis for our analysis and 
conclusions.  

For this purpose, we analyzed a range of documents and educational resources, 
such as The State Program of Education Development in the Republic of Kazakhstan 
for 2011-2020 (2010) and the "Kazakhstan-2050" Strategy: Education Priorities 
(2012).  

The analysis touched upon higher education standards that are currently established 
in Kazakhstan in order to identify the shortcomings in bachelor’s preparation pro-
grams. Our research is aimed at identifying the objectives of teaching internship in 
mathematical education in the Republic of Kazakhstan. The State should contribute to 
the development of this resource. Without educated people, it would be impossible to 
develop a modern infrastructure, establish an effective state mechanism and create a 
favourable business environment. Political will and comprehensive state support will 
underlie these reforms. In order to trace this tendency, a research was conducted 
among the third and fourth-year students of E.A. Buketov Karaganda State Universi-
ty, at the Faculty of Mathematics and Information Technology.  

The program will be realized in two stages: 2011 - 2015 and 2016 -2020 (see Table 
1). The first stage of the program’s implementation (2011-2015) provides for the 
elaboration of the models of education development in separate directions, their ap-
probation, as well as the launch of large-scale events and experiments. The second 
stage (2016-2020) will focus on the implementation of the events aimed at the acqui-
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sition of equipment, investing in solution of the education development problems 
(modernization of education infrastructure and other high-value works, staffing, in-
formation and methodical support), introduction and dissemination of results gained at 
the previous stages. The indicators characterizing the course of the Program’s imple-
mentation for every year and the impact of the program events on education system 
are to be changed at each stage. 

Table 1.  The content of the program of education development 

2011-2015 

1. Development of a new financial-economic mechanism. 
2. Establishment of the e-learning system. 
3. The Basis for National Qualification System established.  
4. School and university education programs integrated. 
5. Integration of higher education, science and production started. 

2016-2020 

1. Competitiveness and effectiveness of economy of the country will be increased, due to the 
improvement of human capital quality and rational use of labour resources 
2. The material-and-technical base of educational institutions will be strengthened due to the use 
of new principles of design, construction and reconstruction. Old and dilapidated educational 
facilities will be liquidated. Technological and social infrastructure of education (renewed 
kitchens and gyms, car park, computers, etc.) will be modernized. 
3. More efficient use of budgetary funds.  
4. Access to education, its quality and transparency will be increased, corporate governance 
principles will be implemented.  
5. A new financial and economic mechanism will be implemented; financing of secondary, 
technical and vocational education institutions will be based on per capita normative principles 
while qualification upgrading system will be financed on a voucher basis.  
6. Implementation of various forms of preschool upbringing and education, the formation of 
children’s readiness to school, ensuring early positive socialization.  
7. Provision of all students with online access to worldwide educational information resources.  
8. Implementation of a regional system of education quality assessment.  

 
Negative trends in staffing the universities are observed: there are no systematic 

measures on faculty training; outside employment is widely practised. Material and 
technical resources of Kazakhstani universities are renewed at a slow pace. Universi-
ties do not follow the established norms of library collection updating either for hu-
manities or for technical professions. In many disciplines, textbooks are not developed 
or have small circulations. Information resources of universities are not united, and 
library fund is scattered. There is a lack of educational services funding in state sup-
port mechanisms. 

The priorities of economic development are the integration of education, science 
and industry, the development of postgraduate education, science and industry, and 
the development of postgraduate education based on modern science and technology. 
A number of issues in the science sector remain unresolved. Outdated material-and-
technical base and laboratory equipment do not allow conducting qualitative research. 
The insufficient amount of design institutes and construction agencies undermines the 
transfer of technologies into production. There is no mechanism of cooperation be-
tween design institutes, universities, construction bureaus and industry. One of the 
most important tasks of the education system modernization is to form an intellectual 
nation with competitive knowledge, creative thinking, as well as high civil and moral 
principles, patriotism and social responsibility. 
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The process of educational reform in the country is based on strategic documents. 
The main driver is the executive power: the Government of the Republic of Kazakh-
stan and the authorized body in the field of education, the Ministry of Education and 
Science of RK. Legislative and executive bodies are involved in making decisions on 
the reforms in education. In the adoption of the Law in Education, the main role is 
played by the Parliament of the Republic of Kazakhstan. The approval of the State 
Programme of Education Development is carried out by the Decree of the President of 
the Republic of Kazakhstan. The Strategic Plan is approved by the Decree of the Gov-
ernment. The main driving force in this process is the Ministry for Education and 
Science, which initiates the development of all the above-mentioned strategic docu-
ments in the field of education and defines the main strategic goals and priorities for 
the development in education. Strategic goals and the orientation of the education 
reform are laid out in documents that are presented to the citizens during the annual 
President's speech. Other strategic documents include the Plan of the Nation "100 
Concrete Steps: a Modern State for All" within five institutional reforms, the new 
economic policy "Nurly Zhol - the path to the future", a nationwide patriotic idea 
‘Mangilik El’, etc. Major reforms in the field of higher and postgraduate education are 
associated with Kazakhstan joining the Bologna process. With the introduction of the 
Bachelor-Master-PhD system and the education credit system, the structure and con-
tent of the programmes are reviewed. In accordance with the European Qualifications 
Framework, National Qualifications Framework, Sectorial Qualifications Framework 
and professional standards were developed, the content of educational standards and 
training programmes were updated, and multilingualism in education was introduced 
in 65 universities. The modular principle of the formation of educational programmes 
allows the flexibility to build an individual course of study and to respond to labour 
market needs. It also contributes to the development of academic mobility and recog-
nition of periods of study in a foreign university.  

University management undergone modernization as well. Based on international 
experience, corporate governance principles were introduced. A gradual transition 
towards the autonomy of universities was implemented. In the national universities, 
Supervisory Boards and Boards of Trustees were created and endowment funds were 
formed. These reforms are designed to ensure the transparency of university manage-
ment, their accountability to the society and to attract investments in higher education 
in accordance with foreign practices. Overall, the above reforms are expected to en-
hance the internationalisation of higher education in Kazakhstan and to strengthen its 
competitiveness and quality. 

3 Results 

The university as an integral part of education prepares highly qualified specialists 
and organizes teaching internships that are associated with curriculum-encompassed 
practice in school settings. 

Teaching internship is aimed at enhancing the knowledge that was acquired within 
conventional settings with innovations made. 
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A future specialist needs to develop within himself such a unique quality that 
would allow him to enhance one’s own skills, learn effectively, and thus maintain 
competence. A future teacher must show the desire to teach, to work with children (as 
the main condition for a teaching profession), to be able to choose this profession and 
show love for children.  

Indeed, if a person is not able to show love for children and a desire to work with 
them, he/she can’t be a real teacher and improve his/her pedagogical skills.  

A future teacher becomes truly initiative when he/she is engaged in student intern-
ships. In this relation, teaching internship is especially important, because a student 
can become a real teacher only with a balanced set of interrelated characteristics like 
educational background inclinations, skills, interests and theoretical knowledge. This 
is the main condition for improving the teaching skills and for further professional 
development. 

Teaching internship in higher education institutions is regulated by the normative 
legal acts issued by the Ministry of Education and Science. It is based on the specific 
rules of conduct.  

The Order № 107 of the Ministry of Education and Science of the Republic of Ka-
zakhstan «On the Approval of the Rules of Organization and Conducting Teaching 
Internship and Determining the Organizations (Enterprises) as Basis for Internship” 
was issued on the 29 January 2016 and registered in the Ministry of Justice of the 
Republic of Kazakhstan on 4 March 2016 (registration number 3395). 

This document sets the following main requirements:  

1. General rules. 
2. Teaching internship instructions. 
3. A procedure of determining an organization for internship. 
4. A list of education institutions (technical, professional, vocational). The description 

of teaching internship procedure.  
5. Types of internship.  

A summary of documents relating to all internship types at higher education facul-
ties.  

1. The main internship rules are based on typical programs. 
2. Internship planning procedure (2017-2018 academic year). 
3. Methodical guides on carrying out the tasks in all kinds of programs and student 

internship at a department (separate program). The program is approved by the 
dean of the faculty. Internship agreement, drawn up in two copies. A separate pro-
gram for each academic year must be elaborated.  

4. Diaries-reports that are written by students during their internship (must be kept for 
2 years). Student reporting protocols filed by both the advisor and school teacher. 

5. Summary record of the meeting and final conference.  
6. A Final Report that summarizes the students’ results (final internship exam, the de-

gree of students’ involvement, their progress, the measures that are taken in rela-
tion to the students that demonstrated unsatisfactory results, recommendations). 

7. The plan elaborated by education institution and internship department. 
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8. Plan of actions. 

Teaching internship is one of the main forms of professional development within 
the system of specialist preparation that combines theoretical knowledge and practice. 

As K.D. Ushinsky wrote, “You can read a book or a teacher's lecture, but the only 
way to learn how to teach is to learn through the long-term experience” [18]. 

3.1 Interaction and mutual understanding of theory and practice. 

During his/her teaching internship, a student will be able to better know his/her 
professional specialization and to determine whether he/she is ready to engage in the 
future profession. 

Active and long-term experience reveals the contradictions between accessibility 
and the need for education. This gap stimulates the desire to continue education. 

The student improves one’s own teaching by learning new material, so the teaching 
practice itself becomes better only in settings. At this point, internship is a great way 
to reflect on what was learnt, as well as to fiddle with ideas, to select appropriate 
methods, and to decide on associated activities.  

The main goal of teaching internship is to strengthen and deepen the knowledge 
gained by the students in the learning process, to improve their skills and knowledge 
of the future profession. 

The number of ways to prepare a future teacher is unlimited. Traditionally, school 
experience is the link between theoretical learning and the students’ future career in 
school. Universities organize the student internship so that they could reflect on their 
professional skills and abilities, could get acquainted with the main types of educa-
tional work and opportunities for a subject-teacher to show his/her creativity [19]. 

During their teaching internship, future teachers should feel the need to work with 
students, study the psychology of communication, try to pick a key to each student, 
strengthen communication with students’ parents, stimulate their skills of self-control, 
respect in relation to work and older people. These are the skills that will help school 
students to shape their behaviour. This initiative will be needed during the whole 
teaching internship. 

The analysis in our research is based on the comparison between previous teaching 
internship experience (70-90s of the 20th century) and current practice. 

In the 70-90s of the 20th century, students gained the main social and teaching ex-
perience during their first two or three years of study. Practical part included the work 
with children of different ages and their parents. During the third year, the main loca-
tions for their practice included summer pioneer camps, extracurricular institutions 
and trade unions. Teaching internship started from the fourth or fifth year of study. 
The students tried themselves as subject teachers and teachers in general education 
institutions [20].  

Pedagogical teams curated teaching internship. They were responsible for organiz-
ing social and teaching practice and ensured “the exchange of experience, mutual 
support and the most favourable conditions for the special work of practising stu-
dents”. 
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Pedagogical teams favoured “the development of pedagogical skills of the students, 
oriented them in their future profession and taught the bases of social work” [21].  

Many education institutions introduced students into teaching internship from their 
first years of study. During the second semester in the teacher university (80-90s of 
the 20th century), the first-year students spent 4-6 hours a week in school and 9 weeks 
in education institutions. During this period, they familiarized with their working 
place, with schoolwork specifics, main documents and the requirements to a subject 
teacher [22].  

The main criteria for assessing the results of teaching internship included the fol-
lowing: 

• Theoretical and practical aspects of students' work (goals, objectives, content, 
methods and types of work); 

• The formation level of their professional pedagogical skills; 
• Their professional orientation and types of social activities (interest in relation to 

practice, love for children, responsibility for work, creative communication) [23, 
24]. 

During the last decades, both higher education and general education institutions 
have changed their approach to organizing a teaching internship.  

During the research, the following problems were identified (Figure 1): 

1. The majority of students (86%) understand that teaching internship is an important, 
necessary step for their professional development, whereas 32% of respondents do 
not demonstrate enough "psychological readiness" for it. 

2. Students do not notice problems that relate to the organization of teaching intern-
ship: 14% of them think they have enough professional skills to work in school, 
whereas 55% believe that they do not need professional testing before "active" 
practice. 

3. 45% of students express a desire to participate in master-classes conducted by ex-
perienced teachers, whereas 41% want to engage in teaching internship after those 
master-classes (for self-evaluation and to summarize one’s knowledge). 

Almost half of the students believe that in future they will work as teachers. 
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Fig. 1. Teaching internship results assessment 

To enhance the role of teaching internship in modern pedagogical education, it is 
necessary to: 

• Increase the number of hours for student internship and self-study 
• Improve the structure, learning modes, teaching methods and content of the educa-

tion program 
• Draft the agreements that will allow establishing the contacts with main education-

al institutions 

Thus, pedagogical experience plays an important role in advanced specialist prepa-
ration. It allows deepening and widening their theoretical knowledge, strengthening 
and developing their pedagogical skills, professional and personal qualities, stimulat-
ing pedagogical thinking, creative activity and independence. It is expected that 
teachers and students will make maximum use of the teaching internship potential in 
enhancing the students’ self-study. 

One of the main requirements for organizing teaching internship is to choose the 
place for an internship. Two schools in Karaganda served as a basis for our teaching 
internship: M. Zhumabayev school-gymnasium № 39 and secondary school № 66. 
These schools have qualified teachers in their staff who can effectively teach the latest 
achievements in pedagogical science. 

4 Discussion 

Despite a growing number of students with a different educational background, we 
still can observe a low level of attending different courses in education programs and 
advanced courses, a low development level of systematic and structured training of 
teachers and school leaders for schools in Kazakhstan [25]. If there are not enough 
foreign language teachers in the country, universities do not have teachers of other 
subjects in their staff, including mathematicians who can teach in a foreign language 
[26]. The same tendencies can be observed in Austria [27]. 
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Only a few educational programs for managers in the field of education are aimed 
at solving the problems of creating multilingual education institutions [28]. 

Teaching internship takes place within a certain system. It includes psychological-
pedagogical practice in educational work, extracurricular practice, summer practice, 
trial lessons and classes, pre-graduation internship [17].  

Thus, teaching internship plays an important role in specialist preparation. It allows 
widening and strengthening theoretical knowledge, forming their pedagogical skills 
and abilities, their professional and personal qualities, developing their pedagogical 
thinking, creative activity and independence.  

It is also should be noted that, teaching internship cannot replace the following 
qualities that a math teacher must possess [15], such as:  

1. Being aware of the personal and social significance of a teacher profession; under-
stand the role of science in the development of society  

2. Being able to reconsider one’s own attitudes, to choose new forms and methods of 
work in light of actively developing science and changing social practice.  

Austria successfully introduced the concept of “asymmetrical mobility” into the 
Bologna process and raised awareness among member countries, since only six coun-
tries have balanced patterns of student mobility [29]. This illustrates the complexity of 
the issue for Europe and shows that Austria is not the only country affected [8]. To-
gether with its European partners, Austria has also managed to ensure that in addition 
to the “20% by 2020” mobility benchmark (i.e. whereby at least 20% of graduates by 
2020 should have completed part of their studies abroad), “balanced mobility” has 
also been accepted as a European target for student mobility [30]. 

Foreign students and researchers are certainly welcome in Austria. The task, first of 
all, will be to get students to complete their degrees. Improvements will then be re-
quired in terms of access and integration for international graduates in the Austrian 
employment market, for the purposes of creating value for the national economy [31]. 
Measures should ensure, that the attraction to the Austrian employment market for 
international graduates who have studied in Austria will be enhanced. Autonomy of 
educational institutions is consistently expanding in terms of the content of education, 
d in terms of iversification of funding sources, in terms of introduction of Boards of 
Trustees and Supervisory Boards, reporting of rectors, etc. However, on many issues, 
the degree of centralization of decision-making is still high and universities do not 
have full autonomy regarding curriculum and admissions [32]. They must meet the 
standards related to the content of educational programmes, admission exams, com-
pletion of studies and the awarding procedures of academic degrees and quality assur-
ance. It is not a surprise that experiencing with new teaching methods gives both 
positive and negative results, but the future development must seek to sort out the 
cases where the use of innovative e-learning methods outperform traditional methods. 
Such evidence is missing in the current research [33]. Research of these countries as 
Austria will be worthwhile order to provide credible evidence on the effectiveness of 
new technologies, it is necessary to conduct randomized controlled field experiments 
with the new technology [34]. Experimental evidence is indispensable for developing 
our understanding of teaching technologies. However, many argue that universities 
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are just at the beginning of exploring the possibilities that e-learning innovations of-
fer. For example, there are many universities in Germany, Austria and another started 
to offer Massive Open Online Courses (MOOCs) [35]. These virtual courses are usu-
ally free and open to anyone who wants to participate. The design of the courses often 
has a focus is interactivity. Since the number of students, who enroll in MOOCs, is 
too large for standard student-lecturer interaction, innovative online tools serve as 
interactive the element [35]. The network that is established among MOOC students 
plays a significant role in the course design. Brennan presents an interesting overview 
of how MOOCs can resolve some of the current challenges in higher education. Until 
then, effectiveness of MOOCs innovation in higher education is and ways of its im-
plement in Kazakhstan are open issues. 

5 Conclusion 

There is a range of factors that negatively influence the quality of education and 
impede the development of industrial and educational fields. They include: 

1. The lack of hours for an internship in schools  
2. Low level of skills of the majority of graduates when they enter higher education 

institutions 
3. Inconsistency between methodological, technological, organizational, personnel 

base of educational institutions, modern requirements for modernization and inter-
national standards 

The major reforms of national education policies are reflected in the Law on Edu-
cation and the State Programme for Education Development of the Republic of Ka-
zakhstan for 2011-2020. A three-tier system of higher education and a credit system 
(an educational system for enhancement and assessment of the level of study and 
performance of higher education students, similar to the ECTS) were introduced and 
the structure and content of educational programmes were reviewed. These changes 
are associated with the joining of Kazakhstan to the Bologna Process; they are deter-
mined by the desire to achieve recognition of Kazakhstani diplomas abroad and to be 
integrated into the worldwide educational area. In accordance with the European 
Qualifications Framework, the National Qualifications Framework, Sectorial Qualifi-
cations Frameworks and professional standards have been developed. The share of 
university graduates who completed education under the public contract scheme and 
employed within their specialization in the first year after graduation - 78%. Two 
Kazakhstani universities listed in the ratings of the world’s best universities. The 
share of universities that passed independent national institutional accreditation ac-
cording to international standards - 65%. Progressive development and modernization 
of education in the Republic of Kazakhstan becomes possible due to the understand-
ing of the importance of human capital development by the country’s top officials and 
all-round support rendered while initiating and conducting reforms in education sec-
tor. The approaches to the development of educational programmes according to the 
description of learning outcomes and the Dublin descriptors have been changed. 
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Teaching internship as the main part of preparing bachelors majoring in mathemat-
ics (math teachers) should provide a possibility for future teachers to directly interact 
with pupils and to be acquainted with relevant regulatory documents that are estab-
lished in the Republic of Kazakhstan. 
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